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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
medicinal preparation which contains a specific 
compound that specifically inhibits the synthesis of 
heat-shock protein of a specific molecular weight as an 
active ingredient and can effectively treat antoimmune 
diseases such as type I diabetes or rheumatoid arthritis. 
SOLUTION: This medicinal preparation contains an aloin 
derivative represented by the formula (Rl is a hexose 
residue remaining after removing the hydroxyl group in 
the 1 -position of the hexose; R2 is a 1-3C hydroxyalkyi) 
as an active ingredient to inhibit the synthesis of 
proteins belonging to the heat-shock protein group with 
a molecular weight of 57-68 kilodalotn (addreviated to 
protein in HSP family). The compound of the formula is 
typically 1 0-glucopyranosyl-1 ,8-dihydroxy-3- 
(hydroxymethyl)-9(10H)-anthracenone (aloin). The aloin 
is preferably extracted from Aloe (Aloe ferox Miller). This 
preparation can contain the aloin derivative in an amount 
of 0.01-99wt.% preferably 0.1-80wt.%. 
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ytx*<D?H(oB'y3^yi^^yy<^^ (hsp6 077^ 

ms^^m TE-iK^ (1) T'^^n^zD^y^ 

Uti] 

OH 9 OH 
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lll*JS 1 1 ( I ) : 

Uti] 




[||*II21 ^ (I) : 




<i> 20 



(0 0 0 1 1 

(kD) />^66 8 k DST'(/)r5(/)^X3 ^^iJ'^ 
l¥ ()^T. HS P 6 077 ^ U-^l^^t ^) (-11-5^ 

y /^ H(0^fi)cfti|iJ^](cBai- 60 ^Wfi ic: J: 5 H s P 6 40 

HS P 6 077 ^ !;-t.:lt5^y''^":^Kom^f^ 

%^^mWi-thz.h\z.t'^. HSP6 077 ^ y-i-a 

10 00 21 



1 0- 1 2 0 5 7 6 

2 

•1^ ; insulin-dependent diabetes roellitus ; I DD 

10 0 0 31 -r>;^u yM4Mflax*>6 

^ti6/i*!>i-^y^y y>:^tfc^<i:/c^5^Sx\ 

^W^<^&£^5S^.tT'fc5 (Atkinson, M. A. et al. : 
'Sci. Am.', 263_: 42-49, 1990; Todd JA. : "Innauno 
1. Today^ n: 122-129. 1990)o XWkW^^^Z,^ 

gB^^giiSd. n%\:-m^\z-mmt\'^\^mh\\^xi6 

±^i}m^^{Z^t>tl^ (Atkinson, M. A., et al. : ' 
Sci. Am. ^ 263_- 62-67, 1990), ^S^^^Si*^£#t 

^mj&i<D±m (i6ih<9o%uh) m±x^ 
fj:\^'um^txmm^hfzm^V]^x^fv. -##c>4# 

^mmm\cx^x^^t^:iti)'^x^mmi^it. 

10 0 0 41 i/c. littfflSiy 'i^'^f-ii^ mB'^m^m 
tLxmrmm(ow:.tt^'^h-r. ±mcR^-tht 

t>SL<fflPS^^it5<o;^<^?>-f. Si* Suffix 
0. I'-O. 3%i:$n5o ::ixii^i4rJfi5i) '?-^^<7? 
^ ^ is!) 6 ^ B^mt^(^ 1 0 f^Hu^ 1 1« X. 5 1 

[0 0 0 51 -y^^y/^^^R (heat shock 

protein; HSP, ;^ h y/<^^ 1 1> 9 ) Ij:. 

7i./mmm. x\mmm a&mmm) ^jit^xm^ 



3 

Lxio^^ m^. mn. fisti. Si. h^ttfSi 
[0 0 0 6 ) Hspii. ^(Dmmnms^^^vhi>fi\ 

0 k DX(±1 1 0 kDcOHS P^Sitl . HS P 7 077 
m^ii. 7 0-7 3kDOHSP/^<t') , HS 
P eoyj iV- m^\i. 5 7-6 8 kD(7)HSP7i 
tl , iS^j^^HS P77 ^ 2 0kD. 2 10 

5~28kD. 3^114 7 k DOHS PJti*) <^47r^ 

li. 1$^5)^-?fi^^t^HS P^. HS Pir^coilf^ic 

60kD(7>HSP^ rHSPGOj t^tbhOtt 

50 ]^JiOJ:9l-> HS P{c(i^<(7)a!i;i5??iSt'5 

(0 00 71 Se^feS3K.S>co^HlcgaLTttB^J^r^^ 

51 .htOOtolC, :»^-t8|5lit (molecular mimicry);^^ 

%X.^ixTl^5 (Atkinson. M. A. et al. : "Sci. A 
ra.^ 263_: 42~49, l990;Shinha, A. A. et al. : "Scie 
nce^ 241_: 1380-1388, 1990), Mtif. aag(7)H S P 

^? (Young. R. A. et al. : 'Cell'. 59:5-8, 1989). 

/^^o. *sg(OHS P6 077 ^ 9-icmti>^yy<^W 
7)? h y 1 >t o (c J: 5 e e^mii;^^^ 

10 0 0 81 0iix.tf . 

kD^y/<i5'H<bSiC-r5}7i{^ (64 k 

Br$n5i:B5j;:j;<aiaL^-n\ -r/jr*5t>. I sum 

m\zi6\.^x^&mMt^^hixx\^^hm^^mm^ 

li. :»^-ft6 4 k DcOjS^y/<^R (Baekkeskov, S. e 
tel.: "Nature*. 298.: 167-169, l982)T'^5o 6 4 
kD^y/<^SlC5*t6fil»lit hiT^HS^^Oi^f/j^br 50 



1$0§¥l 0- 1 2 0 5 7 6 
4 

(Atkinson, M. A. et al. : "Lancet". 335 : 1357-136 

0, 1990). BByyh (Baekkeskov, S. et al. : 'Scie 
nee', 22fL: 1348-1350, 1984)^NOD'7 (Atkins 

on, M. A. et al. : "Diabetes". 37: 1587-1590. 1988) 

[0 0 0 91 lS«ISf^C0^r>i(|fe)T'fo6NODv|? 

;^i::^^^t5Plg7yy/^/^v;^S/3^^afla(7)6 4 kD^y 

^^^'Kit. ia^^M (Mycobacterium tuberculosis) <DH 
s p 6 0 7 7 ^ y '-'^^mt^^>^<^W\^^t^t!H^t 

tirv^^o r<7)J:^ic. HS p 6 077 ^ y-i^iMi-'S 

^^^x/)mm^h^:it\z^^^ Pige*asaco6 4 k 

D^y^<^M^^usP6077 i V-(o-mXh^^m 
m^h "9. HSP6077^y -i^mtb ^ y^<^ W(o 

HSP6077 -; D-{cmir^^yy<^mci^^tii:^ 
^^\cyy^'/i^y^y:^t,j^tMikm^^\^&Z-r, ^ 

fc. jsi^stoHs P6 077 ^ y-^icg-r^^y/^^s 

(Elias, D. et al. : "Proc. Natl. Acad. Sci. 
USA'. 87: 1576-1580, 1990)o -^4 :^y<^ T 7 (DH S 

p 6 0 7 7 ^ y ^ yy<^n\cnti>Wi'^(o^ 

it. =^^<^T\J7(0HSP soyj ^D-{cB,t^ 
y/N Mlc^l- 5 gift ^ 5^X5f6-r 5 SiJSl-»-r -6 

[oolol ^fc. HS P6 077 ^ y-i^js-rs^j^y 

/< ^ W(ofifi^x {>HSP6077^y -icM-f -5 ^ y 
iJ'Kli. Bia^'tlc#?3El-syDr:^-^yi7yi:i>^ffi 

ryir/<y h^aij^T'iiHs p 6 0 77^ y--icjgi-5 
^ v/<^^«Ri£ttT y y/<3*<7)Bi42i5^snTv^5 cc 

urr. Top. Microbiol, Immunol. ', 145 : 27-83, 198 

9), z.(n>m&\t. &5*»MSiSrStt/cfeg^tticMK{i 

O (n a t i V e) 7 / MC. MSSOHS P 6 0 77 

X y-icjg-r^^ y/<^Kic^tLTKf6{4<DT y y/<« 
o^D-y$r»A1-6::^lcJ:«9, Bliia7 5/ hic&l-i 



(4) 



tf)^X'^^:Ltfi^^\ti^ht: C'Science^ 2i9_: 56-5 
8. 1983; "Nature", 331: 171-173, 1988)o Z(DT V 

^^■f ("Proc. Natl. Acad. Sci. USA\ 82: 5117-512 
0, 1985)o ::(DHS P6 077 ^ y-l-iS-f 

P 6 0 7 7 ^ y -{-JSt 5 ^ ^/^iJ' KKf^ttT y y/^« 

K>9ai^HTl^5 ("Lancet", H: 478-480, 1988: "Na 
ture'', 339 - 226, 1989; "Aniiu. Rev. Immunol. i 
l: 637, 1993)o 1(7) J: 9 1-. "7^ x U T<7)H S 

P6 077 ^ y-{^jgi-5^v/<^St5eX^i?tt^/T^ 
ft t c J: 5 ft tt <7) jf£ ^ M 1" 6 ffi ^ I c :Jo I > T ( i 4^ ^ 

("Scand. J. Immunol.*, 31- 283-288. 1990)^ M 

{d. Hs p 6 077 ^ y ~{c:jg-r5^v/N^R(i^-r5 

(Kaufmann, S. H. E. , et al. * "Immunol. Today*, JJ.: 

129-136, I990):i<!:;6^bt, iSttSlfiSy e^'^f-cT)^^ 

y T(DHs P6 077 ^ ^)-\z.mt^^ 

y^<^nt m^&(omi& l/i S Bin:i?J::^1-5 S S^^T^ 

fc^iV^^^Bfettd^fo^o StoTHS P6 077 ^ y- 30 

ift h(Dmij(Dmw^{cmMLx\^'^. 

10 0 121 

^^ijmi:m^ti>fMc^ HSP6 077^ y-i-Ji 

-r^^ y^^^m^^Lx^f^mwmi^^tit'^m^m 
Lxm^m^imt^^x^tz, ^(d^§:. ^mm^h^t. 40 

y -teat 5 yy<^n(o^^i:!^m{cm\-r6 r t 

lij;«9. lSfiartT-<7)HSP6 077 ^ y-i-M-r6^>' 
/'?^:'K<o^^;0s«l»J$i^. SfoT. immm'^^tm 

g^S$:$a^6^(-?&3St6wi:(OT'^5. HSP6 07 50 



0- 1 2 0 5 7 6 

6 

7 x')-\z.mh^y^<^^(r>^m^m\^m:th:L 

[0 0 131 

(1) : 

OH 9 



(I) 




y/N'>>t (t^.^t>^. HSP6 077 ^ y-iClt^^ 
10 0 141 ^:P^jB*l:i4ol>i:. rHSP6077^y 

-J tfi. mW.<r>}im. 5>i^ft36^5 7 kD-6 8kD 

077^y-l-ii-r6^WN^Ki:LTIi. H 
SP6 0 (-r^^:b~tp. 5J^fi6 0 kDO||ftv3 :y^^y 
. HSP5 8 5^^*5 8kD(DSa 

C/a ^i^^^V/Ni^K) . HSP6 5 ^^^j 
6 5 k D(0fi'>3 . XdGroEL 

[0 0 151 

xwm'm.m^Wi imm^^^^xwm\mF^ 
(I) T^^ti^rp-ry^^s^^-a^t^o ^Wim 

icioi^T-^^y-xHS^^ii, -v:3ey-7.oi<)j[(7)7Ki^ 

/d-;^. >r K-x, l^y^ iS'D-;;^, 7* 

L-»CH.^-fli.T'fcfcoT(>J:<. 4fc. ^7/-^^ 

X(177/-7;S(7)i->TtiT'fcort JTibi-^-^ 

6o :/y ^v/Kifficoif^Eifi, a-ryv-xiip 

[0 0 161 *P;^l0#i::ioi^Tj^*^l~3f7)t Kn:^ 
i/Tyu^/^Sibli, lX^^■ti^iil±^o*g^ST'S^^i^ 
Tl/^5j^^Sl'-3<07/U^/l'S. 0tlx.lf. t Kn=Sr>' 
/f-zi-S, tKp^yxf-zuS, 3-t KD^>yof 



/i^^x 2-t Ko=^^/yp tVi'a> \-t Va^i/^u 
[0 0 1 7] mB^ ( I ) T'^$n6TD^y^Jg{${- 

10 0 181 *^s>3(^-^^«J»]»llc:i>i^Tfl'5afijc5>^ L 

(II) : 10 
Ut4] 

OH O 




CH2OH 



(II) 



OH 



X^^tl^ro^y (a I o i n ; 1 0 - / 

/u) -9 (1 OH) -jyhy-t^y] fimtLi\ T 

loo 1 91 %mfi(r>%mm\mz.^^^^hTxi^v 
xM^^'^tx^xm^hTu^yw^^^. ^mm^h 

7xD5/i5':^-X7~(Aloeferox Mill 
er) , 7o:x.'y3Lay^7^*^y-'t7o:sL-jy 

}}^i''Xy-(A\oe africana Mil 
1 e r) t(D^^^ XitToic . y y ^ 7. * l^y — 
tTuDL ' y^t*:^^ .^^fj^ (Aloe s p i c a 
ta Baker) ^'^figfflt 6 i: /5^T'# 

loo 2 01 :^^m\^i6\i^7x2y(yi:±mt^hW^ir 



20 



30 



(5) 1 0- 1 2 0 5 7 6 

8 

oe) tll> 7xi3:'y:cuy^7.'xy — . 7oa:.- 
yjLUy^T.' \y-t7n:ii'7y^)i]-f-' iy-t 
<^MM.. X{t7ajL -yx^ay^Ts ' iy-t7ujL' 

lo 0 2 1 1 ^mmcxb^f&mmnci6\^'x^9M^ 

tLXm'6^t(0X^b7ti:ii^^ljil^n. mi(07u 
i:m'b^tf)'-X^b, :^^mxm^bZ t(OX^ ^7 

oj:.mm^(r^W^:^&tLX\t. 7dx^^ 7k m^. 

/U7>'i'^-/u. >f yyp tVU7;u:::i-yi-. SL<liyf- 
h/^:i^y. -<y-tf>, j^fkTKSc^/NDyy^ 

(t/i^T'^r, mm) 7PxiSfiSi5|c:»L. 7k 

^(15 5^-7 0Pb1 l<{ii o5)--6 op#p«mia 

[00 2 21 ^mxwi^jm. mi§xim^^^m^<om 
'^fjiumz^x^. ii^xn^mmmn^mf)^h. ^^^^ 
i^mtxni^ii^^i'Ab ^ t:i)'^x^ b. :^^m(o 

50 (O. fo6VMlttte<0fo^«^HS:ffl<'^Tt)fi<. Sfc^jL 



(6) 

9 

10 0 2 31 :^Wn(0^f&W\M\t. 7a^ y^?©ft. 

Tu^ymmvf^^'H'r^&(omM (mat. 7d 
^-tt^x^^o R-^nmtLxn. i#(ciiM^^'i<. 10 

HH. -^^9*1. ;^7;u^>y^ 
f-/Hr;up-x. r=^y^ hji ^^Kli t'^/ue'n Lf K 
y. JS^ir/i/p-y^. :^s:i/yf-y. vaJI. 
xr/t-. ^J'/t'i^. ;^x7y y®v>r\t->'?A. ^J^^y^^f- 20 

ztt^X^^o m^it. 7D^y iSSg|5ct?Lffi9 91 

PSlcioV^Tl^. ^^f&^tLX(r>ra^ymmi^. X 
ii7p^y^**^^^t^1it^t7)ttyHif^. 7 

(om^. mx.it. 4sftS7k^L<(i!i yyyi- 
mm. mmmi mm. mmm. mmitnL x 

^l*WJ»)^:3i^Uyif:r:/URg^7Kli-7-(D-<Uy h d 

[0 0 2 51 *^0^(7)^^tti$ij^][i. :in{;:pg^$n5 

h(OX\ttj:i^i)\ 7o-<y^S(*;^. 0. 0 1~9 9fi 
»*U<liO. 1-8 OSl%coSX^=&t6C 

^J^I^T't^o 7 0-rV^^ft^^^t-^ teller)!* 

7D:i:tta5fe) LT^fft^* 



1 0- 1 2 0 5 7 6 

10 

t;i^T'^5o 7p^y^^»:$r§^-r5fiSt)(7>j* 
ti3«). 7o^ yKStti^-^^frt^^^^T^ttttJife 

7u^ym^t¥mtLXm'^&AlA'^^lmg- 
lOgSS^. 1 0 l'-4[B]gJS(^tPttT. S^PWI-X 

mA^otLx^mmn^^-^^^th^^xh^. 

(00 2 61 

ti^7o^ ym^mt. a3s^rt(7)Hs p 6 07r 

^(DX. mB7v4ymmi^^R^t^tmm'(DHS 

{^m^p-r^o Ur>x. mi7a^ymMmt. hsp6 

h. ^^m\t. bUE^ (I) X'^$n57p^y^^ft 

(1) T'^$n67p^y^#*^^Wt6lttlt?>14ll5 

f^ii^^^fH^tLX^^th^t^W&^tt^. 

^^mii^^mtx.xt^'thz.tmmth. g 

[002 71 

(^ispiii i^AT. %mm\:-i-^xifwn^mmm^ 

t^fi\ ::^h\t^^m(DUm^m'^thh<oXitfj: 

(1) t M&«^|fflJ!&(01g« 
iSfe^KATO III (ATCC HTB 10 3) 

fi. 1 0%^®{t'>ys&!,?.iia.?t a:jLT> FBsmW-T 

^) ^r^tfRPMI 1 6 4 OJgiS'^'T'^gLfco S^li^ 
jia^MCF? (ATCC HTB 2 2) a. 10%^ 
ill^LFBS&l/l O"* Mii-3i;^ h7y:t-/U^^tfR 
PM I 16 4 Otgffil^T'igSLfCp 
[00281 (2) 7P>1'yJ(0faRU^f\>3 y^^a 



(7) 
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m&i Q 0 iiM\::.fj:^X^\CmB^ (II) T'^^ti67 
(0 0 2 9) (3) t htggfimX'iT^HS P^fafl(0 

Bu^s (2) r-^Eafat/c^^efla?:. j[^T{OT:t:^ffi{ict«9 

iCTiBl^U/::^ t/^bib. (2) r'*(LSLit» 

y yS^aSf^SttS* (ffi^ : KC 1 =0. 2 g/ 
1, KH2 PO. =0. 2g/l, NaCl=8g/ 
I, NazHPO, (^*) -1. I5g/1 ;aT. 
PBS (-) t^^t^] V^i^Ltim. 7^y7.y<yy 
7" (i y s i s buffer) (1 . 0%NP-4 
0. 0. \ SMmti-h'J OM.. 50mMhy7.-HC 
1 (pH8. 0) . 5mM-EDTA. 2mM-N~:n 
^/U-rU^ ^ K\ 2mM7:im/Up^^/U;^yU.1-x-/U7/U 
:ty K. 2 M g/m 1 a^-<7'^y&t/2 ;i g/m 1 

4tT'i 2 0 00 r pmlCT. 2 0 5^^1. A'b 
^n^tZo iS^6^(0±»l Om 1 ^PBS (-) 7 90 
/I 1 {-ADx.. MiC^PX^ y7 .yir^^fe?S (Dye Reag 
ent Concentrate : ^ p iJ^'S"^ 500-00 

06) 2 0 0 1 ^^Px./Co 5 5)r«1. ^^^iCTl^lLfc 
5 9 5 nrnT^P^TtS^rS'l^LT^WNiJ^S^t^tt 

loo 3 01 ^y/^iJ^K^ffl^ttofcl^*4^ffl</^T. L 
aemml i(0/<-y7r— ^ (Laemmli. N. K., 'Natur 

e', 283_: pp. 249-256, 1970)tCT. ^ftCO^y/<^ 



12 



(Trans-Blot Electrophoretic Transfer Cell : 
>r:t-77K, ;<7^Pi/#-^170-3946) ^ffll^T. 
ICTIOOVI^T. 0. 4 5 iim::^ hP-feyl'P->^ 
(Schleicher & Schuell. :^ ^ p ^#^401196) IC-JryU 

>f y^/<y7 7-i:LTIi. 0. 0 25Mh!;;^&{; 

0. I 9 2M^^J'yyX^^j:^ pH8, SicmM^htz 

h]) y^^]) 'yyy<yy7'- (Tris Gly Running and Bio 
tting Buffer ; Enprotech. jI^Sv-i^^zl— tx^ffl, 

:^<5?Pi/#^ SAlOO034)ICy<f-/U7/U::3~/i.$:2 0%|C 

mm 



* (IBULH) -PBS (-) iS?g{;:^r^lcr 3 0 5j^Pb^. 
^y^^^-h tmS^i^lS^^y p y ^ Ltz. 
[0 0 3 1 1 ypy^yi/S. - hp-t/up-;^BI(0± 

T\ Sit hHS P6 0•^C';^^/^^-:^/^fA{^ (Stre 
ssCen, Victoria, B.C.. Canada, p ^'#-^ SPA-8 

06) l^fei»:5fS^t7o/i, :i(7)}n t h H S P 

yt't-y hDNAj£icj:»9f^Ktfrt hHSPeot^fe 

m^tLXimttzl^i^Xh^ CJ. Exp. Med." 175 
10 1805-1810. 1992). <i?L^H S P 6 0 (MfigH S 
P60. -7':7;^HSP60. 7,yhHSP60. 
ix;^^~HSP6 0) <t#MMiCStSt5 ("J- Exp. y 
ed.' i75_, 1805-1810, 1992), ZOyfKt hHSP60 
v-^T.^-/^ p— :h/i.^r[($^^i^,^t6--^e h-T^ii, t 
hHSP6 07:;/Kffi?iJ(7)^3 8 3S@'-^4 4 7S 

SOT i /mfmf)'h^j:^7 iymm^\^Mi^£t 

5 (U Exp. Med.' i75_. 1805-1810, 1992)o id:tji 
PBS {-) TS^^rpl-fo, ig^g^^^^x. 

T 2[Hloi5tit$r;^p- • p y^y^' • yx>r;^~{cj:o 

20 TtTV\ MICPBS (-) -0. l%Tween20 

(y<-( t ' y y V, ;^^p ^'#^170-6531) MmX I 5 

WJC. PBS (-) T'5:»f«1To. 2lHlC0i5t^$rtTo 

10 0 3 21 i5fcif*ITS, -</^5f^y/-if^aE-^^fii 

'^C'^l gGfeif*: (CAPPEL, ;?7:5^p ^'#^55550^, 2 

%;^^i«.^/P:;^4:^tfPBs (-) Sjg-esooofgic 

30 tcBlLT. PBS (-) ^fgT'55>Pp1t*o^fK^'^x.T 
20. MICPBS (-) -0. l%Tween20Siffi 
T'l 55>f«1-fo^jS5:'Xx.r 5lE](^j5fe?f Sr-xp- • ay 
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